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(54) VEHICULAR AUTOMATIC TRANSMISSION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To increase the number of 
speeds of vehicular multi-speed automatic transmissions 
substantially, via minimal addition of engaging elements. 

SOLUTION: This vehicular automatic transmission 
comprises a first input path T1 with a first fixed speed 
ratio to the rotation of an input shaft 11, a second 
input path T2 with a second fixed speed ratio to the 
rotation of the input shaft 11 differing from the first 
speed ratio, a four-element planetary gear set G 
consisting of a plurality of planetary gears in 
combination, the four elements of which are shown as the 
first to fourth elements in the order of their 
arrangement in the speed diagram, a first clutch C-1 and 
a third clutch C-3 for transmitting rotation from the 
second input path T2 to the first and fourth elements S3 
and S2, a second clutch C-2 and a fourth clutch C-4 for 
transmitting rotation from the first input path T1 to 
the third and first elements C2, C3 and S3, a first 
brake B-1 and a second brake B-2 for locking the fourth 
and third elements S2 and C2, C3, and an output shaft 33 
connected to the second element R2. This constitution 



offers a forward ten-speed arrangement. 
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^x-f^9v^ (F-l) ©«^*ftffl-rsc:<tttTf# 

a*iS*[pJ#<h&5x>S?>zi — httffiJc^OiTfcH^T 
LWoT> H2©«-&H^»c*5«J:'5lc. Sic 

V^^tr^y* (F-l) 6T)#^«Ci:^m2^ 
U— * (B-2) «^<0ftfflfcn?€T&^ 

[0040] it, _hiB^ i mmmm<D^ b w 

«H_hT. 'J>mR2 (R3) <Dmmtt&7fz-?OW 

<D±Tj3ft<Dmm&0misTmi§E.&5\ztifr2>&oiz. 4# 

tcy>^F^-f ^flJ(D^lS (1ST) -fg8^ (8T 

h) raTafeTiniiioissofcaaEx^y^tttsfc 

[0 0 4 1] £tz. A2?S2ST1, T2CDIhIS^ fiii® 
M^£1£^T£^:7U>^^3 lM/J^<t-5d 

[0042] tzi*>T\ ^mmmmmoy^or^^m^ 

T«P*^S«t5K:, ^43 (4TH) -^71 (7TH) 

rum 2ofo0«&gi©-j^ja[i, te:#£i*PS 

7*— v>^cD^T^14lc2:LtifeC[)T*So ^£ 
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©iiUD«^Xf4 1 o-roflD«^K3dooffl*»A.tc <fc Dig 

SfM^t^D^^ (^n^c^jiT^s-r 

^itcoA/Mi^^rST) &1^^77^>y 

[0 0 4 31 7^^7hCD»-&. SIS 

(1ST) |g2^ (2ND) , ^331 (3E 

D) . ^43 (4 TH) Xtem6& (6TH) ^<DiS& 

io &m&*imv&*)* ^n<kr)±fc<?)-^ jj&mmm&iti, 
x> m2m (2nd) a^ta. ( 5 th) . m? 

m ( 7 TH) XI^8S ( 8 TH) ^<0Bg^aa*pJfg 
T*0, ^51 ( 5 TH) Sf§7jg ( 7 TH) , 

( 8 TH) 01 (1 0TH) ^(D^m. 

( 7 TH) ^S«S8» ( 8 TH) X(i$9I 
( 9 TH) , m8M ( 8 TH) »6B«9» ( 9 TH) 

xizmi om (i oth) ^(D&mtfinsm-c&z. * 

fc, ffi©^JiLT> fg3S (3RD) ri^te, %4S 
(4 TH) , ( 5 TH) . fg 6 ( 6 TH) Xtt 

20 ^10i (10TH) ^^^^njfg-c^o, fg4 
^ (4 TH) ^61 ( 6 TH) . %Z 7 m (7T 

H) XB^9S ( 9 TH) ^(D&m. ( 6 TH) 

Sg8jg ( 8 TH) , ?g9j£ ( 9 TH) XttSS 1 
0i£ (10TH) ^<D&m*vJm-C&Z> 0 &1t&*»>> 

[0044] zco&mm&frzmzfr&viz. z.<d^ 

h >T«, */Jn£) 3g (IS T^ 3 R D-^ 1 0 T 
H, 1ST-^6TH^10TH) 4g (1ST-* 

2ND^5TH^10TH, 1 S T-> 2 ND^ 8 TH— 
30 10m 1 TH->3RD— 5TH— 1 OTH. 1ST 
-4TH-9TH-^10TH, 1ST— 6TH->8TH 

— 10TH) , 5^ (1 ST— 2ND— 7TH->8 TH 

— 10TH. 1 ST— 4TH— 7 TH— 8 TH— 1 0T 
H, 1 ST— 3RD— 4TH— 6TH— 1 0 TH, IS 
T-3RD— 4TH— 9TH-1 OTH) , ft*©6g 

(1 ST— 2ND— 5TH— 7 TH— 8 TH— 1 0 T 

H. 1 ST— 2ND— 5TH— 7 TH— 9 TH— 1 OT 

H, 1 ST— 3RD— 4TH— 7 TH— 8TH— 1 OT 

H, 1 ST— 3RD— 5TH— 7TH— 8TH— 1 OT 

40 H, 1 ST— 3RD— 5 TH— 7 TH— 9 TH— 1 OT 

H, 1 ST— 3RD— 4TH— 6 TH— 8 TH— 1 OT 

H, 1 ST— 3RD— 4TH— 6 TH— 9 TH— 1 OT 
H) &StCMLTlS©y-^r>^^t 

[0045] m<D&mm<Dmmjj8ktLT, w& 

50 %<DT9±L)\,^¥)V^7\/—^?)V<DmfeftU. 
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©^i^ig^©^^. sgttte. *Mw^fTL 

g> *>nz>mmte¥ A rttiz-mi5:\,*mmm&mfe-?z> z. t. 
[0046] tc^x% -hiem 1 *ii^T-«. «!:?* 

i^^u^g la^^FASKt-rsfc©©. -e-n^ io 

8»4C©«fc5JCbfcSB2*lfiJg«&*-r. £©*!£■©$ 
l*tfi»»»C»r*ffiaj#iC!)*.»9W*t. 0 5©Xir 

OtcSJg^tl. A^^<h$tlTViit l J>^-VR 1A* 
tiiAS*tl/Tf (C-l) ©F5At:i^§ 

S2xt> MiS^^^U^-VG 1 (Drt^#J©-tJ->^-\rS 20 
1 £<£Drt^ffi©A:*J«ll ltcg£t{cg*£U ^t'J7 
C 1 & J t<DW.m<Dmmm / r—x l O d £T\ 

[0047] z<D3&2mmmmiz&\,*~cu. @6®fi 
mmiz^T^viz. sa^^^u^tG i©^irjtA 

1=0. 5 4 2. ^7*3"JfttyhGC07t-3<D 
-»^Ufil©^JtA 2 = 0. 5 0 0. ^u<yy^ 
5^^'J<ffl<D^-VJt=0. 4 5 8{cS^Lfc«-&. 06 30 
t@2t®J#JtTf»^Scfc'5»C. $21 (2ND) <h$ 
31 (3RD) *t^i||M^IC3t*LT3*e-r-5. Lfc 
libt, ;i©if-£r©$21 (2ND) «. 07©lBBtSl 
Ht#RBLT. Sl^77f (C-l) <L$i:7V-* 

(B-i) <o«^Tiij*$n. $3i ord) «. $ 

AV'yvJ- (C-4) «h$2:7V-* (B-2) (fc/c 
L, ^lCtt<7>^x-f ^77^ (F-l) ) ©g^T 

[0 0 4 8] -t LT. d©$2. $31©An&bD 
X. 77 KiD>'-!r>XB08l:StJ:5 40 

&fc©<h&-5. *#«Hw«. 7y^>7hfflS&. $1 
1 (1ST) jj»6tt, (2ND) . $31 (3E 

D) , i4M (4TH) Xtti6l (6 TH) ^©tfijg 

$21 (2ND) S4S (4 TH) . $51 

( 5 TH) XI1I61 ( 6 TH) ^©jfigggl** nj#g £ 
f&O^JtbT. $31 ORD) $5 
1 ( 5 TH) . $71 ( 7 TH) X«$81 (8 TH) 

^omugmifi'zimtts.zy. d*ufcD±&©$4i (4 

TH) t$5l ( 5 TH) fr<Z><D7y7z/y h\Z-D\,->T 50 
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[0049] z\<Dm2mmmmiz^Tit, &&mwtv> 
*^)t&m6<Dm&mmizm##j$iimx'm*L. mtcm 

7 ©l£ligg0tcOBiT-^Tck 3 KRjrr « n <fc^T*^, 

[0050] ttepf£j&Bar?»3. u ^-v-t v 

So 0 9-01 l«$l*JS)gffi{C*fbT±fB©cfc5fC 
y5^^U^tt7 h*^J€Lfc$3*Jg^^-r. 

£©*-&. 09tcxy;uh>x^-rj:5{c. y^^u 

^tt7hGH 31*©y>^y7*^"J*tG2 

tmc< 3i i©-»y;^7*^ u ^tG 3 ,t©a* 

7*^u^tt7H©4iin 0inc^-ri^0 
©just-. $i^^5^ici^$tife-y->^-vs 3<t 

t'J7C2t+tiJ7C3, $3^5H*tiJ>^-VR 
3. * LTS4ffi|{*t*>*tS 2 tft5. bfc^o 
T. SlSiS3, R 2 <*:$4^SiS 2tC$2©A?jM 

ssT2^e©iHiK$^n-? ; ne^-rs$i^^7^ (c 

-1) Stfl3i'7!y? (C-3) tt. I9ffi^ir;^ 

xc^Tck^tc ^ti^tiu-^-vs 3tU>y=ftR 

2trl^Sn. $l^SgS3, R2<t$3^R3(r$ 

1 ©A77^ssT 1 3^6©ia<E*-?-n-€ t tiearr*jB4 * 

7 7f (C-4) RZf?£29?y^ (C-2) «. -eti 

fnf >^ts 3iu>mR3i;ie2n> $4^ 
* s 2 1$ 3 s*r 3 Sr^n^n^it-r 5$ 1 + 

(B-l) mF%27V-3r (B-2) «. -tf->=£-VS 
2tU>^tR3l;M$n, §2SitLTffltt 
U7C2, C 3i)WO>9 Y=74-7*W 9M&T'liit) 

[0 0 5 1 ] I©$3$IfIl;*l>Tll 01OIC# 
-&0^5r^-r«fc5»C. Ma7*7^U^tG 1 CD^-VJt 
A 1 = 0. 5 9 7. 77*?>)^"t y hV>z/>y)l-7" 
^^^U^-VG2fia©^-\'JtA 2 = 0. 4 3 1. zyyy 
)\^y'^^-9 l J^r J YG3m<D^it=0. 5 6 91C^L 
^l^l'-3ViT01 O©#^0^tc^TJ;3 
/j:^-tJtA^t.n^o ^E-l/T. 01 0<hI2 <h©*Ht;& 
#01 1 £m3<DMitT'MfrZ>&?\Z. &&£immt:*: 

ffi£UZ>. Lfciibt. i©S6CDtiffl77^^> 

h©->-y>7;tt$ 1 *ie»i8©*^t±< 
&«©T. $l^Sg)B^tr*5ttS7 7^ r 7>->7 h© 

->-y >x &^-T0 4 ac^E-ntcHa-r zmmo&m* 
[0052] £x±<D&^mmmM. @^©$ 1 ©istt 

SliU $l©lSiti:«S*:SH^©$2©lffiJt 
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LTmtt&Mm7^**v=? j v&m^tc*><D&, mi 
xtimm^m i ©aasst i . mm?^** u ^-^g 

1* £^£-TlcA*«l liCfi^L^A*^^2<0 
A*&g§T2££;ft£o 
[0 0 5 3] CCD^JC^t/^Tt). ^^^^U^ir^/ 10 

ij->^s i ■ teKtimmtis-c^mmtr-x 1 o \zm 
mzn, ^tUTcr ^xtj^m^xx^i i\z 
m&zn. u>mRi' ^^m^ltim^ 

^ (C-4) £1112^^ (C-2) 

18$nxt^o — Hl^77f (C-l) ©H7 20 

AfflJ£Sf§3^^ (C-3) CO/\^ffliJiL AAttl 1 

^©ft^S* t^^U ^-\-tr *y h G <£) 4 SIR £ <£> 
[0 0 54] ^5Uc^MS5^ T 

2<Dm&fr. xi3Wfc\zi$\sT:w&m*MmmRt.te& 

Z_£T\ Zf^*2V^±:y hG^CDMA+immT 1, 

t 2 teisns h;^©ii(B3&«&< & o , 

3\ ^b—^Sr/y^^^U^-tr^y hG^r3>y^^7 h 30 

[0055] mmz. mi zu^n^^&mffi&mt 

Kr^2<OA*«K<h> ^^U^irfe^ h<£>4^Ut 

7^mi4, 15^ fn^l:S^t^^>^« 40 
Y±©M*^>* HU^>^2 3, 2 4<h<D#§cJtCD 

[0 0 5 6] Z(DYZmCQV£. A*$ft 1 l3^&COBC«S 

i©»ffiit-c , ai**rs*i©*^>^^^ji 4, 23 
ifrz<D®fe&m2<Dmm&^mjjT%m2<D%'5>i<? 

=P^J15, 2 4*^©A*«!5*^2©A*JISttT2 
<h<£ftTtf>S. 

[0 0 5 7] C©^ll:-3UT, 
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^4t> W-(f>7>t4 2l:ife$n^AAil 
let, AAtt«cH^Ufc2-00*»5>^ K-^-f ^-Vl 
4, 1 5**Eig£*lTt>£>. 

[0 0 5 8] *^>^«Y_h{C«. *^>^i2 0(t, 
tt2 OJCj*LT0(Ee»c*^>^ KU^>*iT2 3*« 

#^>^ K5-f i 4tciffi^£-trcg2^£m:t/i 

4, 2 3 ^b©A*IM 1 ©AAilST 1 ^Mt 
C©A*«K^4^^-/5 1 (C-4) £ 

^2^777^ (c-2) ©Hi«^A«««*«sn, ra« 

Ci2^^>^^J15, 2 4*^©A*iS8S*^ 
2 ©AAfiKT 2**^* 214:36^6, £<J!>A*«ttK: 
*^i2 0^LTSl^7yf (C-l) OK7 
AffliJ4^3^^^^ (C-3) ©AWM^nt^ 
£o :oS^feft«§iJli:^7WJ=ftt7 hGCD 

i:EBSnfe:tJi^> ^7^y*tt7hG©HiA 
S«tLT©y>^tR2 (R3) iC^U^:*^> 

^-m, mm^yv>^^3 1 izm^Tz^y 

[0 0 5 9] :3U:«goTfe, ^lilli© 

a*«ii ittms«2o, x>v>©» 

[0 0 6 0] ft:*, a±©#3«K»!8-Ctt, Suit 1 

st<Dfr&&m-rz>j&m&mz> z. t pjggx$>£ e 

[0 0 6 1] ELfc* *J8W*h7>X7^X;KO*ffiS 

«©«*t»ot, *fswn> cnb mmmm iz mit £ 

FR^m<Dmmmizhmm\zmm^jmt^<D'v$>r)^ & 
vt9%j&<D9m<Dm* (Dn%$mizmwi<D^m<D%&m\H*vM 



#^2001-082555 



5. 

[03] 1 1 mtrnrnn*^ h i^r >©jgs?i&0-e& 

[05] & l3mmmtzMLTMm-7 : y*?V¥ J r&$t 

iLfci2 mmmm<D^ bi^o&mm lt^txs- 
[06] w,2mmmm<D^hu^y<D^mmsm^ 

[0 8] ^2HlSJgMC9^hH'>(DT-y^ , yr ;7> - > 
7 hODi>— ^r>X**-r^0-e*-5„ 
[0 9] ^l^JS^IC^LT^^^^'J^-V-fe-y h£ 

[0 1 o ] m 3 ^^cd^-v h u-r xDftmx.tfmf& 

[011] ^ 3 t h l/-f 

-So 

[012] m«ffi^(C;ttLTA;^S8»3£Sit£^ 

M h tern 4 bi^ryzmm ix^txy 

[013] ^l^^t^LT^M1S^<DgeM$ft*^ 



T 1 |g 1 ©A^)^?S 
T2 ^2©A*«I?S 
Tl' Ilffl*^>^t?i| 
T2' f^2(Dtl^>^^m 
G y^^^^^-V-fev h 

gi mm-??*?*)^ 
Gl ' itay^^^u^ir 
S3 /hs-y->^^ mimm) 

R2 (R3) ^h*n 3 ^^^U>^-V ffi2I 

m) 

C2 (C3) 7fZ3^y©*f'J7 (fg3gifl) 

52 A#-y->^ (^4g*) 

53 -»:/;i^-ry©ii->^ (iigf) 
R2 -»y;i/^-i'y©'j>^-\' 

C2, C3 ~»7)1>5>^7<D*W7 (!2Si) 
R3 -»^-fy©u>^t (Sg3^i) 
S2 yyj-^^ycDvy^ (&4mm) 

C-l ^1^77? 

C-2 ■miZ^yJ- 

C-3 ^3^^y^ 

C-4 ^4i7^.y^ 

B-l ^1^1/-^ 

B-2 ^2^1/-+ 

1 1 xtim 

3 3 tiitim 
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[01] 



[04] 



F — 1 Br 2 . tr-i iri 




[05] 



F-1 B-2 
ftJfttdt 



C-4C-2 

TTT1 



JJ: 






C-1 


C-2 


C~3 




1-1 




M 


GEAR RATIO 


p 




















REV 






O 






o 




1/AC 


3. 092 


N 




















1ST 


O 










(O) 


O 


<A+B)/AC 


4.028 


2ND 


O 








o 






(1+A+«)/<HA)C 


3.573 


3RD 








o 




<0) 


O 


(A+fl>/A 


2. 182 


4TH 


O 




o 










VC 


1.848 


5TH 








o 


o 






(1+A+fi)/(1+A) 


1.394 


6TH 


o 


O 












<A«)/(B+AC) 


1.266 


7TH 






o 


o 








<1+A+ft)/(V*A4BC) 


1.149 


8TH 




O 




o 








1 


1.000 


OTH 




o 


o 










1/<1+A(1-C» 


0.814 


1 OTH 




o 






o 






1/(1+*) 


0.M7 
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[07] 



[0 8] 




II 0] 



[0 9] 



F 1 B-2 




33 > 

s 1 



33 





0-1 


0-2 


0-3 


0-4 


B-1 


B-2 


r-t 


GEAR RATIO 


p 




















REV 






o 






o 




1/AC 


4.117 


N 




















1 ST 


O 










(O) 


o 


(A+*)/AC 


4.402 


2ND 








o 




(O) 


o 


(A+B)/A 


2.756 


3RD 


O 








o 






(t+A+fl)/{l4A)C 


2.285 


4TH 


O 




o 










1/0 


1.597 


5TM 








o 


o 






<1*Af*)/(1-»A) 


1.431 


6TH 


o 


o 












CA*i)/(B4AC) 


1.157 


7TH 






o 


o 








(1+A+fi>/(1+A+flC) 


1.127 


8TH 




o 




o 








1 


1.000 


9TH 




o 


o 










1/<HA(1-«» 


0.692 


1 OTH 




o 






o 






1/d+A) 


0.755 
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[011] [H12 ] 












r 















•z 
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(72) mmm ~m 
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EB37 EB66 FB06 FC02 FC18 
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